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This invention relates fo a process of preparing 
new paperboard products of high wet strength, 
abrasion and ,grease resistance, especially de- 
signed for the ïabrication of multiple trip car- 
ïiers including containers for bottled beverages 5 
and similar products. 
The concept on which the invention proceeds 
is that shipping containers of improved strength, 
increased serviceable lire and lasting attractive 
appearance can be fabricated from paperboard l0 
prepared by a special process combining external 
and internal treatrnents. This process provides, 
among other improvements, an outer board sur- 
face of high resistance to abrasion, frictiorml 
losses, moisture and grease penetration under the 15 
most rigorous conditions of service. 
An object of the invention is to provide a com- 
bined board having a wet Mullen strength at 
least 50% of its dry strength, and an ouer sur- 
face highly resistant to abrasioa or scufling un- 
der both wet and dry conditions and possessing 
excellent printinç properties. 
Another object is to provide a linerboard hav- 
ing its outer or exposed surface resistant to soil- 
ing by grease, dirt, and other extraneous sub- 
stances so that the attractive appearance of 
shipping containers manufactured therefrom wfll 
be preserved during their normal life. 
Another object of the invention is to provide 
a solid fibre larninated board suitable for fabri- 30 
cating multiple trip beverage carriers having a 
minimum dry Mullen test of 550 pounds per 
square inchj and a wet Mullen test of not tess 
than 300 pounds per square inch after immer- 
sion in water at 5 ° F., for twenty-four hours 
according to the JAN-P-108 speciiïcations of the 
Army and Navy and an outer or exposed surface 
of very high resistance to abrasion or scufling 
under both wet and dry conditions, combined with 
excellent printability and soiling resistance. 40 
Further objects of the invention wfll appear 
frorn the description and example of the process 
and -the appended clalrns. 
The use of fibre containers suitable for trans- 
porting bottled beverages such as beer, sort drinks, 45 
and the like, from the manufacturers or bottling 
plants to the dispensers and consumers of such 
products, and which rnay be returned fo the bev- 
erage supplier for ten to fifteen or more refill- 
ings and return trips, is extensive and rapidly 0 
increasing. Such containers are known in the 
trade as "multiple trip carriers." Fibre boxes 

for this purpose have important advantages over 
metal strapped carriers made of wood. For ex- 
ample, the standard twenty-four 12-oz. fibre 
boxes are from four to eight pounds ]ighter in 
weight than wooden boxes of similar carrying 
capacity, with resulting savings in transportation 
expense. They have the additional advantages 
of eliminating re-coopering costs and the per- 
sonal injury hazard involved in the use of metal" 
strapped wood cases. 
Present multiple trip fibre carriers are ordi- 
narfly constructed of 3 to 5-ply laminated solid 
fibre blanks, comprising inner filler sheets and 
two liners. The natural lively color oï kraft 
board imparts an attractive pleasing .appearance 
to the package. The walls of the case provide an 
excellent means for printing the manufacturer's 
advertising matter. 
The outer liner of the so]id fibre sheet on pres- 
nt multiple trip carriers is usually ooated with 
paraflïn or similar off or wax base material fo 
provide partial resistance to moisture penetration 
under high relative humidity and the usually 
weathering conditions to whi.ch such carriers are 
necessarily subjected. Such coatings, however, 
have very slight resistance to abrasion so that 
in the course of the severe wear and tear fo 
which multiple trip carriers are subjected, thè 
protective coating usually cracks and becornes 
partially scuffed from the corners and especially 
the bottorn of the box, thus destroying .any mois- 
ture resistance of the container, which is then 
subject fo rapid deterioration under conditions 
of high relative humidity or partial exposure fo 
water. 
Paraffin or similar off or wax base coatings 
detract from the brilliancy of both printing arzd 
the attractive natural color of the board, thns 
adversely affecting the advertising value and ap- 
pearance of the case. Such coatings are gresy 
to the touch and have a pronounced tendency fo 
pick up foreign material, dirt, and the like, so 
that the .case, including the printing, soon be- 
comes unsightly and unfit for further use. An- 
other objection fo paraffin and similar coatings 
is their tendency to tub off and soil any materia] 
with which they corne in contact, including 
clothing and other fabrics. 
Multiple trip carriers should be amply rigid 
when loaded with beverage products to with- 
stand crushing or coHapse when stacked ten or 
twelve high in trucks or raflroad cars. In addi- 
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tion, sufficient structural rigidity of the case 
should be maintained under extreme weather 
conditions during transportation and other con: 
ditions incident to normal use to prevent faflure 
or collapse. Ordinari]y carriers oî the usual con- 
struction, when exposed to high relative humidity 
or to water for any appreciable length of rime, 
will undergo ply separation of the laminated solid 
fibre board. This in turn promotes absorption 
of water by capi]!ary attraction throughout the 
fiber structure with consequent loss of rigidity 
and permanent damage to the container. 
Thus a solid fibre laminated board, suitable for 
fabrication into serviceable multiple trip car- 
tiers, must meet several exacting physical re- 
quirements to insure satisîactory functioning of 
the boxes fabricated therefrom throughout thefl' 
normal life in multiple trip service. 
This invention teaches a process of preparing 
a new paper board product comprising a series 
of balanced specific treatments applied to select- 
ed cellulosic fibres during the process of sheet 
formation, calender finishing, and lamination 
irto multi-ply board, whereby specific physical 
propërties are imparted to the combined sheet. 
Each of the treatments is essential and the com- 
bination of the coordinated series practically 
overcomes all of the foregoing objections and de- 
ficiencies ïound in present multiple trip carriers 
costructed of the best comniercially avaflable 
solid fibre board. 
The linerboard of this invention may be formed 
of chemical pulp derived from long, strong fi- 
bered wood, carefully digested and refined for 
pr6du6ing maximum strength properties, it may 
be of ary deired Weight and caliper, depending 
upon the purpose and use of the containers 
manufactured therefrom. For example, the liner 
for c0mbinèd fibre-board suitable for multiple 
trip bottle carriers may be an 80 pound, .022 
caliper sheet containing substantially 100 per- 
cent of said high strength Chemical pulp. Dur- 
ing the manuïactm.ing process a rosin size is ap- 
plied to the liner in sufiïcient quantity fo insure 
an average absorption number hot exceeding 350 
according fo the standard method hereinafter 
described. 
The next tep in the process is to concentrate 
an abrasion resistant and wet strength impart- 
ing resin composition in one or more of the outer 
plies of the linerboard. A suitable resinous com- 
position for this purpose is a melamine formal- 
dehYde condensation product, such as that known 
in the trade as "Parez #607." Other resinous 
compositions, well known fo those skflled in the 
art, such as, urea formaldehyde, will also give 
satisfactory results. These other compositions 
may be used in appropriately varying propor- 
tions, by Weight, to obtain results similar fo those 
with the use of the melamine formaldehyde Cmi- 
densation product. 
I have discovered that by concentrating a suf- 
ficient amount of the resinous composition in 
one or more of the outer plies of the linerboard, 
a wet ltïullen test of the laminated board at least 
50 percent of the dry Mullen strength wi!l be 
assured. The introduction of this resinous com- 
position as described, substantially supplements 
the fmtural bonding of the outer fibrous layers 
Of the sheet, thereby greatly increasing the 
strength, toughness or scuff and abrasion resis- 
tance of the board in thè outer surfacès, that is, 
in the region which is subjècted to the most 
sevère frictî0nal wear When the laminatéd Sheet 
is fabricated into a container. 

i ara aware that the addition of melamine and 
other wet strength abrasion resistant type resins 
to the furnish in paper-making have been ad- 
vocated, but the method of applying such resins 
5 has been to uniformly disperse them throughout 
the sheet, whereas in my invention, the resins 
are concentrated in or near the surface of the 
sheet to attain suitable high wet Mullen strength 
and abrasion resistance in only those areas where 
10 these properties are essential for the objectives 
of my invention. The concentration of resin in 
the outer plies of the liner acts as a partial bar- 
fier to lateral water penetration into the remain- 
ing plies of the liner. This step of the process 
15 in combination with a special calender treatment 
and a water insoluble bonding of the liners and 
fillers into the combined board, to be herein- 
after described, in turn reduces the water pene- 
tration into the inner filler sheets substantially 
20 so that a high wet strength of the laminated 
board is obtained with the use of a relative very 
small amount of resin. 
This novel means of obtaining the high wet 
strength objective without incurring the prohibi- 
25 rive cost of distributing a sufficient quantity of 
the resin throughout the liner fo obtain equiv- 
alent results, is one of the important features of 
my invention, it furthermore fulfills another 
important objective oî concentrating the abra- 
0 sion resistant resin in just that part of the liner 
which is subject to severe frictional damage, 
namely, the outer surface. 
A further treatment is given to the linerboard 
at the calender stacks to improve the water and 
. grease resistance and stfll further improve the 
resistance to abrasion or scuffing. A unique com- 
bination of chemicals for this purpose, constitut- 
ing an important feature of the invention, con- 
sists of a rhin boiling starch, dimethy]ol urea 
40 and polyvinyl alcohol in an aqueous solution. 
Without being able to precisely define the chem- 
istry involved in this combination which imparts 
unexpected, valuable and essential properties to 
the outer surface of the liner, it is believed that 
45 the rhin bofling starch re-acts with the dimeth- 
ylol urea to form a compound highly resistant 
to abrasion and moisture resistance, in these 
respects supplementing the properties imparted 
fo the board by the previously described resin 
50 treatment, and the polyvinyl alcohol comportent 
increases the resistance fo grease penetration 
and soiling, thus preserving the original attrac- 
tive appearance of the linerboard. 
In addition, the calender treatment with the 
55 described combination of chemicals imparts a 
smooth finish of excellent printability fo the sur- 
face of the lineï. The board retains its char- 
acteristic bight color in contrast fo the inferior 
printing surfáce and unattractive color of the 
60 board which characterizes the paraflïn coating 
usua.lly applied to board for containers of the 
class described. 
The next step in the process of preparing fibre- 
board suitable for multi-trip carriers is to pre- 
65 pare a filler sheet which may be, for example, a 
90 pound, .025 caliper board, with a furnish 
controlled to meet the required test specifica- 
tions. A rosin or wax size or a combination of 
70 sizes is applied to the filler sheet in sufiïcient 
quantities to insure an a.bsorption number of not 
more than an average of 350. 
Filler sheets and an inside and outside liner, 
prepared as described, are combined into a multi- 
75 ply s01id fibre board with an adhesive composi- 
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tion capable of formingar irreversible and com- 
pletely water insoluble gel. 
A/ter submerging in water for a minimum of 
twenty-four hours, according to the JAN-P-108 
specifications of the Army and Navy, this lami- 
nated sheet will bave a Mullen test at least 50 % 
of the value belote submergence and will show 
no separation of the comportent plies. It bas an 
abrasion resistance even when wet several rimes 
that of ordinary solid fibre board so that ship- 
ping containers fabricated therefrom will with- 
stand far more wear and tear over wet concrete 
fioors, for example, and other severe conditions 
of use, than boxes fade from the usual quality 
of solid fibre board. 
The combined sheet bas a dry G. E. puncture 
test of at least 550 inch ounces and a test after 
submergence in water of hOt less than 450. inch 
ounces, or 80% of the dry. It bas a coefficient 
of friction within the range round tobe satisfac- 
tory for commercial purposes, namely, .2î5 to 
.350 determined by the method hereinafter de- 
scribed. 
Multi-trp carriers made from the combined 
board described bave a useful lire at least 50 % 
greater than boxes fade from the best commer- 
cial solid fibre grades now available. This fea- 
ture insures important economies to the users 
of such containers. 
Furthermore the special finish to the exposed 
surface of the board preserves the original natu- 
ral color so that the attractive appearance of 
the carrier is maintained to a high degree even 
after re-use twenty or more rimes. 
The liner produced by the process of this in- 
vention may be bonded to corrugating medium 
to form corrugated board having similar en- 
hanced properties. If may also be used in the 
manufacture of other laminated products with 
corresponding improved resistance to frictional 
losses, and increased useful, lire under extreme 
conditions of relative humidity. 
Ha$ing thus set forth the general aspects of 
my invention, I will describe one form by an 
example for producing a solid fibre board suit- 
able. for fabricating multi-trip bottle carriers of 
greatly improved quality. It must be understood 
that this example is illustrative of one form of 
my process and that my invention is hOt limited 
thereto but may be varied therefrom by the use of 
resinous materials other than melamine formal- 
dehyde condensation products, and materials 
giving equivalent results in the calender treat- 
ment of the linerboard, and laminating adhesive 
compoeitions other han oya protein, in quan- 
tities, concentrations, etc., falling within the pur- 
view of the appended claires, may be employed 
if desired. 
In the accompanying drawings which forma 
part of this specification, 
Fig. 1 represents a simplified diagrammatic 
side elevational view, partly in section, of a cyl- 
inder machine illustrating my process for my 
paperboard product. 
Fig. 2 represents a simplified diagrammatic 
side elevational view partly in section of a Four- 
drinier machine illustrating my process for my 
paperboard product. 
The cylinder machine includes whipper , cyl- 
inders 2 for liner stack, cylinders S for filler 
stack, couch roll 4 press sections 6, dryer sec- 
tions 6, first calender stack 7., calender dryers 
8, and second calender stack 9. 
The Fourdrinier machine includes headbox 
I0, breast roll II, table rolls 12, dsndy 'roll 13, 

suction boxes 14, return wire roll 16, wire 16, suc- 
tion couch roll I L lump breaker roll 18, dryer sec- 
tions 19, first calender stack 26, calender dryers 
2 I, and second calender stack 22. The machines 
5 hereinbefore described are of a well known type 
and itis considered unnecessary to illustrate them 
in detail. 
Following is an example of the preferred prac- 
tice in carrying out my invention: 
 Step /.--An 80 pound,..022 caliper linerboard 
sheet, testing 150 pounds per square inch, is pre-. 
pared on a cyHnder machine from high strength 
sulphate pulp derived from strong, long fibered 
wood, sized in the usual manner with î5 gal- 
ï5 lons of a 5 % solids rosin size solution per ton of 
board. 
The amount of size specified will insure an 
average absorption number of he board of hOt 
more than 350. 
j The ptt of the stock is adjusted fo between 
4.0 and 6.0. 
Step 2.--The linerboard consists of rive. (5) 
plies. The two outer plies are treated with from 
1% fo 5 %, by weight, of a melamine formalde- 
 hyde resin, such as that known by the trade 
name of "Parez #60î." The resin solution enters 
with the stock at A in Fig. î. I bave round that 
3.5 % of the resin gives very satisfactory results. 
When the board is prepared on a Fourdrinier ma- 
 chine, the required amount of resin enters with 
the stock at the secondary headbox B in Fig. 2. 
The resin is prepared for use by mixing in a 
hydrochloric acid-water solution so that a final 
composition contains about 12% of the resin, 
05 by weight, and bas a molar ratio of hydro- 
chloric acid to the melamine of approximately 
0.8. After thorough mixing, the solution is 
allowed to age for approximately twelve hours 
at its mixed concentration. It is then metered 
40 .to the sock slurry at ifs mixed concentration or 
further diluted with water if desired. In the 
case of the cylinder machine, the point of addi- 
tion to the stock should be as near to the cylin- 
der headbox as possible. In Fourdrinier ma- 
.chine application, the addition is made fo 'the 
¢5 stock going to the secondary headbox, or in the 
secondary headbox. At the customary temper- 
ature to which the board is raised as it passes 
through the driers, the resin is polymerized or 
cured, thereby increasing the natural bond of 
50 the fibers in the two outer plies of the board. 
This increased bonding of the outer fibers results 
in an overall increased tensile strength of the 
board, greatly increased resistance to abrasion or 
scuffing and at least a 100 % increase in the wet 
55 Mullen strength of the treated board as com- 
pared to the wet Mullen strength of the untreated 
board. 
Step 3.--As an additional protection to the sur- 
face of the ]2ner, and to impart improved mois- 
60 ture and grease resistance, a novel chemical com- 
position is applied to the board on the calender 
stacks at C in Fig. 2, and ata corresponding point 
D in Fig. 1 in the case of a cylinder machine. 
The unique treatment comprises the reaction 
65 product of a combination of a rhin boiling starch, 
which is a product well known to those skilled in 
the art, dimethylol urea and polyvinyl alcohol. 
The composition is prepared as follows: 
70 Water ............................. gals__ 5 
Thin boiling starch, an example of which 
is StarchR supplied by Penick and 
Ford ............................. Ibs__ 100 
Dimethylol urea ..................... Ibs__ 25 
75 Polyvinyl alcohol .................... lbs__ 25 
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These "mg, redie_ntS are heated fo 190 °. F.., and e 
pI-I adused to_ about 4.0 with paper mkers 
alum. The mixture is agitated about thirty min 
ues and then diluted With water to a volume of 
appr0.xLmately 100 ll0ns and the pll gain ad- 
 _us.e! to 5.5-6.0 by the addition ooE an alkali_. 
This mixture is applied ai the calender stacks 
a,t a rae that will consume approximately .8.0 
pounds of solid.s Of the star.ch resin composition 
a.n,d 1_ 6 p0unds of polyviny!, alc0hol per ton of 
treted Stock. This tretmÇnt imparts gre'atlY 
!nc;ease_d resistance to abrasi0n under b0tl wet 
and dry c0nditipr., and a.n iraprov, ement in mois- 
ture resis.t.ance to the tr.e.ated !ayers of th e b0a:, 
vhi!e the principal functipn, o,f th e po!yvinyl a 1- 
cohol is to improve the printability of thç outer 
surface and increa_se its greas nd. so,i, li.ng. .re- 
sistance. The quantity oï soin_tion per ton 
board treated may be varied witin _re_as0nale 
limits; I have fou.nd that the mount speced 
above gives satisfactory results; and anY sUbsan- 
tial reduction in the quantities redces he. e.ffec- 
tiveness of the treatment, while in.cre,a_s.ed 
quantities are unnecessary for the propÇr unc- 
tioning of the board for the purposes intn.ded_. 
Stvp 4.-The filler sheets are prepared op the 
cylinder machine in the conventional n!anner 
with kraft pulp derived from long, strong bered 
wood, carefully digested and refined for ob.ta.ining 
maximum strength properties, with a ïurnish 
controlled to meet the required test specifica- 
tions. The filler is a 90 pound sheet, camper .025, 
testing 110 pounds per square inch. It is sized 
with hot less than 75 gallons of a rosin or vax 
size or a combination of sizes to insure an average 
absorption number of the sheet of hot more than 
350. 
Step 5.--A 4-ply solid fibre board is ruade on 
the conventional laminating machine or paster 
by gluing two ller sheets with a front and back 
liner with a liquid adhesive composition which 
forms a water insoluble irreversible gel upon set- 
ring. An adhesive composition entirely satisfac- 
tory for this purpose is described in pending ap- 
Plication for .Letters Patent, Serial #44,164, flled 
August 13, 1948, by J. J. Koenig et al., now Patent 
No. 2,5.97,006. This adhesive composition is 
essentially a soya Protein base glue dispersed in 
an aqueous medium with potassium hydroxide or 
o_ther dispersing agents. 
Other water insoluble adhesives may be used 
in ï0rming the combined board, such as poly- 
i.ryl alcohol compositions and the well known 
starchurea glues, but I bave round that the pro- 
t¢'.m base adhesive is more satisfactory, both 
fr0m cost and operating standpoints. According- 
ly my preferred practice is to prepare the ad- 
hesive fo,r use o,n the laminating machine 4n the 
following mariner: 
Stëp .--Si.x hundred and sxty-îïve ç665) gal- 
1.o_n of water are run ino ç mixing tank equipped 
with efficient agitation and means for .tempêra- 
ture c0ntrol. The water is brout, ht to a tempera- 
t_u.re preferably of about 80 ° F.. While the .tem- 
peçature -of the. water maY be vaied within 
reasonable limits, for example, between 0 ° F. 
and hot exceeding 1.00 ° F., coqle.r water tends to 
delay the dispersibn of the proteins, and. water of 
higher temperatures accelerates hydrolysis oï .the 
protein component a.n h_o.ul. d b e avoided. 
Step 2.Agitation is mai.ntainid th,rougho.Ut 
the preparation of the a¢hesie compo,sition 
since, as ingrediens are a_dded a thix°tro'piC sus- 
pension is formed, vhCh requires qont, i,nuÇd 
ration to maintain u.ni.'form consteqcy. 

.8 
tep 3.0ne gall0n of steam dstillid plne ofl 
is added, which acts as we.t.ting agent for the dry 
ingrediints subsequently added and reducés the 
viscosity .of the finished adhesive, thereby en- 
5 hancing ! ts spreading and flowing character-isios. 
 Step 4.Eighteen hundred pounds (1800. lbs.) 
of Klonçlyke DRG clay are added. 
Step 5.--After the clay bas been thoroughly 
..IpA.xed With the water: '42 pounfls Of sqdi  
10 petchlorop.henate dissolved in 15 gallons of 
water are added. This material is a fungicide 
and preserative .for protein and carbohyda¢s 
and is added at this stage bçcause, being strongy 
alka.l.ine , i aids in the dispersion of the clay par- 
15 ticles and thickens the dispersion, slightly. It is 
" also ar aidE, due to its alkaliniiy, in peptizing the 
sbs_equ_enty added pr0tein. 
.tep 6..--_ Add 1600 potmds of soya alph a pr 0- 
te,. prefeably of a vi.'scosity of 350 to 500 
sp 7..-.Af.t.er the .aditio n o the alpha pro- 
rein, agi/atipn should be maintained for 1 
utes to insure thorough wetting and dipe.çi0n 
of the potin prti_cles. 
25 Step 8.--0ne hundre.d and.twenty-eight P0U Is 
(!28 Ibs.) of poç,ssi .u.. hydro_xide, dissolve, d i.n 50 
gallon.s, of v/ater, are a, dded as rapidly as poss.ibe 
upon the completion of the mixing of the protein 
and clay. The mixture wfll be obser-ved tp 
30 thicken immediat.ely after the addition 0f .the 
poassiuiT hydro_xide and continues to thike.n 
until peptization is coraplete. During this st.ep 
in the process, the protein particle.s swe!l into 
translucent globules and flnally rupture. The 
35 clay particles likewi_se apparently break oWn 
and form colloida! combinations with 
and potassium hydroxi.d.e, since no cay pat.icls 
can b.e discovered when a rhin film of t.he finis.h.e d 
composition is examined under a micro,scPp.e _at 
40 100 diameters magniflcation. Distinct ady_a.!r 
rages result from the adition of the clay i n adr 
rance of the pr0teins. Ths Praçtice ins. ures a 
maximum dispersion of the clay and avqids any 
tendency to form lumps, such as occur Vhn 
45 clay is added simultaneously with the pr0tÇn or 
subsequent to the protein. In addition, it is be- 
lieved that the clay particles act as an aid tp th e 
complete dispersion of the protein by a grinding 
action on the surface oï the pro,tein partic!es, 
50 thus exposing more and more protein Surface to 
the action of the subsequently added a!kali so_lu- 
tion. 
S.tep 9.--Peptization oï the protein i comp!ete d 
in thirty minutes af ter the addition of the alkali 
55 solution. A sufficient amount of water is then 
' added.to :bring the volume to exactly 1056 gallons 
during continuous agitation. The temperature 
throughout the preparation of the mixture is 
controlled to betveen 70 ° and 100 ° F. Up0n com- 
60 pletion of the batch, the temperature is adJuste d 
to between 90 ° and !00 ° F., and is then ready ïor 
use. Because of the thixotropic nature of the 
adhesive, it should be maintained in mo.tion at al1 
rimes, including storage, by mild agitation. 
65 This adhesive solution is appied on the lami- 
nating-,machine to th e comportent liner and ffifl_er 
sheets at the rate of approximatÇly one ga!10.n 
or less per M square feet af glue fine, .or three 
ga,llons l.r M square feet of the c0nsplida,e.d 4- 
70 P!Y board. 
The 4-ply c0m.,b!n_e.d b0ard thus prçpare_ d will 
so,w_ no P!Y separati.n whatsoever af ter being 
subjected to the Army.and Návy JAN-P-i08 es, 
.wi.ch prov!de s ïor i. -mmersi0n i n water at 75 ° .ïor 
7 twe.n.ty.-fPur hours. 
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The board has a minimum Mullen test of 550 
pounds per square inch, and not less than 300 
pounds per square inch after twenty-four hours 
immersion in water according o the JAN-P-108 
specifications. If bas a puncture test in ifs dry 
ste, measured according fo the G. E. standard 
method, of ai least 550 ounces per inch of tear, 
and after immersion in water of 450 ounces per 
inch of tear. 
The greatly increased resistance to abrasion 
and sofling is illustrated by the test of the typical 
commerclally available multiple trip bottle carrier 
fabricated of solid fibrebiard coated with paraf- 
fin. The test was made by placing three of the 
typical paraffin coated containers and three con- 
tainers of the same dimensions marie of fibre- 
board produced according to the process of my 
invention in the standard revolving drums, de- 
scribed in TAPPI standard T 800 sm-44. 
The llds on both types of containers were 
closed and sealed. A greasy, sweeping compound, 
together with fioor sweepings were introduced 
into the drum, thus both types of boxes were ex- 
posed to the same wear and sofling conditions. 
The drum was revolved 12,870 rimes at the rate of 
3 or 4 I.P.M. 
At the conclusion of the test two of the stand- 
ard paraffin coated boxes fell completely fiat, the 
vertical corners having worn through completely. 
ïhe third paraffin box was in almost as dilapi- 
dated a condition, the aides .barely hanging on. 
Ai1 three of the old style boxes were unfiit for 
any further use« 
The boxes fabricated from the fibreboard of my 
invention, after the 12,870 revolutions of the 
drum were stfll within about 80 % of their original 
condition. ïhey had sustained scuied edges and 
aiiihtly rounded corners, but all were still in good 
serviceable condition. 
The standard paraffin boxes were badly soiled 
with dirt and filth adhering to the surfaces, even 
though practically al1 of the paraffin wax had 
penetrated into the board. All corners and edges 
were badly scuffed and dirt had been picked up 
by the loose fibers. Ail three of the boxes were 
sofled and scuffed beyond any further use. 
ïhe boxes fabricated from the fibreboard of my 
invention showed some sliiht soiling at the cor- 
nets and edges where the fibers had been "ruffed 
up". All three boxes were still in a highly use- 
able condition and of far better appearance than 
the standard paraffin coated containers. 
Another physical factor which is important in, 
silid fibreboard for the purposes described is the 
slidini resistance. ïhis condition of the surface 
of a combined board is usually expressed as a co- 
efficient if friction determined by the method 
hereinafter described. A low coefficient of fric- 
tion results in cases due fo aiippage of stacked 
sheets and the containers fabricated therefrom, 
while a high coefficient of friction increases the 
labor of handiing bot.h the sheets and the con- 
tainers made therefrom. The combined board of 
my invention bas a coefficient of friction which 
has been round quite satisfactory in practice, be- 
tween .250-.350. 
The board is eminently satisfactory for fabri- 
cating multiple trip carriers capable of twenty- 
rive or more loaded trips under the most severe 
transportation and weathering conditions. 
ïhe linerbiard prepared by the process of my 
invention af the end of Step 4 of the foregoing 
example of my process, is suitable and may te 
used to advantage for purposes other than 
forming the laminated board described in the 
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aforesaid example for multiple trip bottle car- 
tiers. For example, the board may be used as 
the llner for bonding to corrugating medium to 
form corrugated board of properties similar to 
5 those described for the ]aminated fibreboard 
sheet. It may also be used for other purposes fo 
excellent adwntage. 
The tests referred to herein are obtained by 
the following methods: 
10 
Mullen or bursting strength 
TAPPI oicial standard test T-403 m-45. 
Puncture 
15 
ïAPPI tentative ï-803 m-44. 
Water immersion test 
20 ïhe joint Army and Navy specificaVion JAN-P- 
108, entitled "Packaging and Packing for Over- 
seas Shipment by Boxes, Fibreboard (V-board-- 
W-board), Exterior and Interior." 
ïhe conditions of immersion are described on 
25 pages 6 and 7 of the speoification under para- 
graph headings: 
F--3a-(2) a 
F--2a-(2) b 
F--3a-(2)c 
F--3a-(3) 
F--3a-(4) 
F--3a-(5) 
SlicIing $est, expressecI as coeïcient o/]ric.tion 
This test is marie according fo the following 
procedure: 
Objec.--ïhe object of this testis fo measure 
the resistance of a coated surface to slipping or 
4o sliding. 
Apparatus.--A variable inclined plane.--ïhis 
consists of a 13" x 13" board pivoted at one end 
fo a base. ïhe loose end of the board is proided 
with means for raising it at a constant speed oï 
8" per minute. A vertical scale (inches by six- 
teenths) is attached to the base 5" from the pivot 
point. 
Procedure.--The variable inclined plane is 
placed on its lowest position. A 12" x 12" sam- 
ple of the coated material is attached (coated 
side up) to the.movable plane so that the direc- 
tion of "slide" when the angle of the plans is 
increased wfll be along the "machine" or fibre 
direction of the material. Another 12" x 6" 
, sample is folded around a 12# iron weight in 
such a way that a 6" x 6" coated area is fiat 
under the weight. ïhis weighted sample is then 
placed on the sample attached to the movable 
plane so that the fibre directions are parallel 
fio and the coated faces are together. The mech- 
anism for increaaing the angle of. inclination is 
started. As the inclination increases the scale 
reading at the level of the moving board is 
watched, and at the instand the weighted sam- 
 ple begins to aiide over the stationary sample, 
the scale is read to the nearest aixteenth of an 
inch. 
Good averages may be obtained by testing three 
sers of samples of the same materials rive rimes 
?o per set and taking a grand average.. 
ïhe average reading thus obtained is an index 
of how the material resists aiiding, which is an 
important factor in the trucking and stacking 
operations. 
75 If is only necessary fo measure the vertical 
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riS_ecaus if iS _directly Proportional to tle 
'o.-.ëiïiCiènt of friction. 
lO'm the data derived by 'the procedue,.i.he 
0efficient of friction is calculated by the well 
Mi6n methods. 
Absorption nuibd 
This test is ruade by the followitg mèthod, 
which is well known and generally recognized in 
the paperboard industry. 
6" x 6" samples of the components fo be 
tested are irnrnersed vertically in water dt 75 ° 
., for ten rninutcs after.which the sarnples are 
removed from the water, the excess surface wa- 
ter is removed by blotting,, and the weigh gained 
during the immersion is calculated. This weight 
gain expressed in dentigrarns is known as the 
"absorption number." 
What I claim is: 
1. A Compostée-substantalïy..blç.-gid ihigh 
eg strength solid fiberb.oard consisting of per- 
manently adhered. ogether opposed outer liner 
:shéets. wi.th .a substantialy co-extensive fillr 
heet therebetween, a water reisting rosin Sise 
substantially unfformly distributed throughout 
all of said shees, and, in part, serving to re- 
tard water penetrating thWedges of the solid 
flberboard by capillary at.triction, the liner sheets 
being composed of at lCst three plies, a water 
insoluble adhesive permsneritly securing the in- 
ner-most ply of each linW7 Slieet throughout their 
entire area fo the adjacent Side face of the filler 
she.et, and a water and abrasion resistng resin 
substantially uniformly distributed, along with 
.t!e resin, only throughout each of the outer- 
most plies of the liners, thus supplementing the 
bonding .of said plies and serving to doubly re- 
tJid water penëtrating the exposed hrfees of 
ihe iiners. 
2. A composite substantially stable, rigid, high 
eg s-rength solid fiberboard consisting bf per- 
:shçnt!y adhered together opposed 0uter liner 
stieë :with a Substantially co»extensi.ve filler 
sheêt threbetween,, a wàter resistig rosin sise 
in. ian ameunt to. insure an average Rbsorpten 
nuinber Of about 350 substantially uniformly dis- 
tributed throughout all of said sheets, and, in 
a, serving to retard water isënetrating the 
ï.edges ofthe solid fiberboardby'cap!Hary attrac- 
-tion, the liner sheets being comP0Çed of at least 
iç.e lies, a water insoluble adhesive Pêrma- 
'nentlysecuring the inner-mostply of each liner 
iSet throu.ghou their, en,ire area te the ..aja- 
cent side face of the filler sheet, and a water 
:ai abras0n resisting resin substantialiy uni- 
ïiy distriuted, al0ng wih-the. osin,/6nly 
r0ugsont each of he outer-P0st lïes of the 
-i_in,.:and.in-the raio of 1% t 5% :bY eilat 
with respect to th treatëd liner Plies, thus-Up- 
"iJlëflênting tle bonding bf said pliës and sèrv- 
.B..tq doubly retard water pënetrátifi the ex- 
posed surfaces Of ttie linerS. 
3. Acomp6sie sflbstaidti,l!y st:able, riid,-high 
'ëtStëhgth sHd fibërb5d Jï n0t less th'anS0% 
bf ïts dry lJiikstig tngth c5nsistlng of perha- 
'nntly adhëred ogëthèr oposei2 out linr 
sheets with two substantially co-extensive'fi]lër 
iéets :therebetween, a water resistng rosin .ize 
-in n aïnount to inurh an averàge :dSsorpton 
number of about 350 su5sthntiall Unifbmiy dis- 
tibutëd throughouth!l òf said heëts,"and, in 
'P'art, sërvig to retard ;«atdr penetràing tie.edges 
Of 'tlle solid fibrboard bY apillay ai6ra6tion, 
the liner sheets being composed of dt lëïire 
:plis,a ater insoluble adliesive ermàenlyse- 

curmg Nie .adjacert :c¢S-o h e filelr./s.çs..an d 
ti e/inner-m0gt.ply of each liner sheet throughout 
their ente area to the adjacent-side fade 0f 
fillr shee, and a «Çter dpd abadi6n ëiïg 
5 resn .substantially .Unffory distibtdd, ......... ai6Hg 
with the rosin, only throughot¢ach 0 thç 
mos.plie of the liners, and in the raçio ofl o 
5% by weight wi¢fi .esPect fo the tread tiner 
pli.es , hus Çupplementing the bondg '6f aid 
'o plies and-srg o :d0bïY read.er éne- 
çtig he e0së dufaëès Of te ifnës. 
tially stable, rigd, high et rength, sold fibër- 
bdaà comiing mXg prodeçace 0f(Va- 
5 r, Wit.h ddëtémihe d SUnts. 5f 
fibrous :magerial and rosin sze  0rm  l, 
Wih the rssin size uffm:Y distibdiëd 
in, providing searate socs f the lurçy, 
troduciug  wer and abrasion resçg resin 
20 into 0ne source of the slurry, simultaeously 
f0g and Unitg idividual 0utér. 
fibrous maerial ïr0m said one souïce, Çnd f0m- 
i nd uniçing an iuer Ply ïrom auoçher source 
CoUçainiug ouly çhe fibrous, matériel ad r0n, 
25 ùniting ail o çhe shid plies fo form liuer shëé, 
oiug  filler shç from the slur conàiug 
olY the fib:bus maeçial aUd rosm, diosig 
.filler sheét bèween bppoiug inñè pliës of 
liber SloEeets, aUd prmanençly joinin çe SId 
0 sheçS togçher with a wçer insoluble. dhsv. 
5. The process 0ï malçig  comp5i e 
tally stable, rigi  high we çrengh, solid fiber- 
board Comprisg mixng a prepondernce pi 
er, wih predeçermined ain'fi3 f cHulosic 
35 fibro$ màtëïil"ud rosin size 0 form a sluy, 
wih çhe r0s] size in an amouuç fo sre ah 
verage absm'ptim] uumber of abouç 350 unifo- 
ly disçribed therein, providioEg aePrge:soues 
of çhe slurry, introducng a wr aud kbion 
40 rsiSing resin i çhe rtio f 1 ço % bY eight 
içh respecç fo te treate ]ner pçs, iu 
surce 0ftbe s]urrY, simuitaneoUçly forming and 
dnin  nd:idal outer Plies ï fiSro mateil 
from said one source, and ïoming and ufiitg 
45 an ie.ç-pl from another soure c0ntang on!y 
the fibrous materil and rosin, uniting ail of 
said plies io 0rm liner Sh¢es, ïprming .ler 
leet from he s]uY c0taining onty the fibrous 
material and rosin, disp0sing the fi]ler sheet 
50 twde opposing inner plies of tv ner shee, 
and èmanëntiy joifiing the said »heets togèé 
with a watr s01uble adhésive. 
6. e Podess of makga 5mosie 
tially stable, igid, high wet rength, soli d 
5 boai- of hot less han 50% oï its dry burstg 
tçength compising miing a preponderafice 0f 
watr, vith predetered an0uhts 5 cellulosic 
fiSrous material and ros sise fo fom a slry, 
with the roin size in an am0unt to sr 
60 aveage absopti0n numbe 5f about 350 
fm-mly distributed therei n providing seaate 
sources of the sluççy, intr0ducing a water and 
abrasion esisting resin in the ratio of 1% 5% 
bY weight with espect fo the treadliher plies 
65 into one s0urd of the slurry, simule0usi 
forming and uniting two dividual 0r plies of 
fibr0us material from aid one soùrce, dd 
ig and unitin n inner:ply from another source 
dontaining only the firous marial and 5sin, 
70 uniçing all of the sid plies o f] linr 
fomg two ]ier heéts from he Slury oi]tain- 
ing by the fibrous material and ros, 
the filler sheets bewën 0p0slng ier Plësf 
the tgo liner shets, and erann]y joing the 
7 adjaceat faces of the fillër sHee and thé 
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most ply of each of the said liner sheets together 
with a water insoluble adhesive. 
WILBUR F. GILLESPIE. 
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